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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize current 
constriction ideal for active layer by an arrangement 
wherein three semiconductor layers constitute at least a 
part of double heterostructure and the light emitting 
direction is aligned with the stripe direction of an 
opening. 

SOLUTION: After forming an n-type GaN contact layer 
32, an n-type AI0.07 Ga0.93N clad layer 33 and an n- 
type GaN optical guide layer 34 sequentially on a 
sapphire substrate 31, an Si02 mask 35 having a stripe- 
like opening in the crystal direction is formed. 
Subsequently, an n-type GaN optical guide layer 37 is 
grown selectively in the opening 36 of the Si02 mask 35 
followed by growth of a multiple quantum well structure 
active layer 38, a p-type GaN optical guide layer 39, a p- 
type clad layer 40, and a p-type GaN contact layer 41. 
When an opening is made subsequently in the n-type 
layer using the Si02 mask 35 and an active layer and a 
p-type layer are formed on the periphery of the opening 

36 by selective growth, current constriction for the active layer 38 can be performed in the 
Si02 mask 35. 
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im^m 1 ] --f&5£ In, A I y G a , . , - v N (0 ^ x 
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i o o] #fa*fcii [i-ioo] *[S]£fc-r£# i o 
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W^WfWiSrWU iffiieSSl S2^i# 

-«*lftSU *U»*lRl*s«rlBHJP»©^ h7>f/* 
[It^rl2] JS«**ICJ: njBrtSitfcn hB 

w-r 5 w t z &m <t -r 5 st*3S i ie4K it u y t j» % 

[IS3jtil3 ] — Afcxt In, A 1 , G a ,. N (0 ^ x 
^ 1 > O^y^l, O^x + y^l) T*$tL-5fBl ^ 
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1 0 0] ;friaj£*:fl [1-10 0] 2ffa £ fc-*-fcdS 1 0 

MIBBBPttt— tt^JftftflKaatR^Bi: 
Kl^J&^ftfJMJC [1-1 2 2] ffiXii [1-12 0] 
®#>&^ll [1-12 2] ffiXll [1-120] itft 

0g^t'*)6®^ft5-^l n p Al, 
G a , p . „ N (O^p^l, O^qSl, 0 :g p + q ^ 

i) x*$t£*izm2<r>¥mfcmt. mfcK2<n*m»m 
[1-122] xji [1-120] m 

*>5tMi [1-122] ffiXfl [1-120] ®<?^-r 
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a .... „ N (O^m^l, OSn^l, 0 ^ m + n < 
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[tM**l4] hB<Offlfi*< [1-12 2] ®X 
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***ttr^«^i:*r«p1»ti-5l(l*3ll % 2, 3Xli 

" Ilf*il6] MIBff2^>^*f|cS^sttJI«r$tr»B«l 
It'^s: ir«r««ti-SS»*3li % 2, 3, 4X(i5 
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**<*B_hfc % *ffllt*lSli:ft5 [1-10 0] 
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l^xni:-^In p Al, G ai . p . q N (0 ^ 
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1 1 ] HftEjeH*^^^ _h{C^^ e s 0 A 1 G a N 
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giAlGaNli, *>SV^lffiriEm3 0^«ft:BJiSr 
tl^tf^v^^ HSw±3n*3j:Ufffi«JSD^*SftA l G 
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"C» Six 5 ¥81* (J^T, SEffctfy teat 
[0 0 0 3] 113(1, B63feS« d J: ft #'J 

*«*U — 1f(7)«ll&»fffi|gI-t?*>S (fflxifcf. S. Nakamura 
et al., Appl. Phys. Lett. 69 (1996)1477) 0 H 1 3 

(11-20) m&&\Eik'tz>'y--7T<<Tmtiii o 

1 ±K, 3 u m<OnW.O aN=i>'£'^M1102 > 

f^O. 4^m^nMAlo.o;Ga„. n N^77KIl 

O 3 , m$0. 1 u mWnlG a Nfttfof KS 104, 
*S2 5A (ty^^Fo-A) (7)1 n 0 ., Ga 0 .« N 
t^Fi^Jf^SOA (ty^Fa-A) (7) In 

.5 G a.. 9 , N»Ma*<bfc3 7 Jl^co^Sffl~7-^F^ 
ifijSttB 10 5, 0. 1 // mOplG a N##V K 

1106, 1^0. 4jum(7)plAl 0 . o; Gao.nN^ 
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[0 0 0 4] il 3lC^J^T, ±XO)¥m&m 
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07^pM^>^^y hJii o 8 j±3i v^-v^^cto-cil® 

4 ^m^(7)x h^-r^^y ^^niiti o 9t^oi^ 

ft, U 7y«»i^ffM$^:S i O a Btl l 0 

laotii^r y 7^wc^trt^ 0 

H-7 7^riSioifl«llj*wt^ acy^^^ict 
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ftfc«3fca>Sft;#y ff<D*w#««^ 
t (oooi) I^itt5^ 0 0 0 r^a o 

[0 0 0 5] 

[%W7W!WfcLJ: 9 iri"5i!M] [Hi 3^£ft;tfi£3fc 
[0 0 0 6] LT^Lfrj^fb, H 1 3lC^$ftfc?£3fc60g 

fk#y ^A**aifleu— 9**ffi^«rtsnfc 
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ptil 1 3 t»«£»5*S:tTpfc«?W y yv^WagcOpS 
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30 (0^x£l« O^y^l. 0^x + y^l) "C^£ft 

tt [l-ioo] ^f^^fcfi [l-ioo] ^rpj^/jrf 

^cgt-J; ^ff^^tt^— l&i*: I n p Al, Ga,. p ., N 
(O^p^l. O^q^U OSp + q^l) £ tl 

2<n¥Mfcm&M*bTLtf—fciK.ln a Al n Ga,...,, 
40 N (O^m^l. O^n^l. O^m+n^l) X'm£ 

[0011] (0 0 0 1) ffiSr*®ti-S^*fi^k^ 

y «>^^¥*(*:i±(c [l-ioo] ^fsiwx h^-r^ 

50 WlPMtnWv^^WU GaN, I 



n G a NXttA 1 G a N£ig*RWKlf*;g1-5»£\ 

Mtmttfv v j*%k*mfcm<n ci-ioo] io^wzn^ 

W**Lfc^as, [1-1 2 0] 1j\*l\Zl± [0 0 0 1] 
[1-1 2 2] [1-12 0] ®&^<7)og 

[0012] *%two^mw) v ^^mtemitm^- 

— fixit In, A 1 v G a i - . . r N (OSx^l, 0 

^ y ^ i . o^x + y^D xmztiz^ i <n¥m&m 

mfia*l<7)**i*S(7)_btc^fiK$n [l - l o 0] 
[l-ioo] o/£j^i*]-? 

ti\nm\^ [i-i 22] mxn [ 1 - 1 20] 

(±[1-122] ®Xf± [1-1 20] Ei/ifft^ 1 
0^t'*)5i$rWt5-^I n p A 1 Ga 
, - P . q N ( 0 ^ p S 1 , O^q^l, O^p + q^l) 

#>iA3M»Jffi [1-12 2] Xf3 [1-1 20] m &> 6 
IM± [1-12 2] ®Xf± [1-120] ffitft-Tft^s 
1 0«Wrt-C*)5ffiS:ft5-«:^:i n. Al n Ga 
i - . - „ N (O^m^l, O^nll, OSm+n^l) 
T-*3;ft5*3<0¥W*»&*rU HWEJS 1 

Ji, SB 2 W**flc»X(±iB 3 (D^f£JI^y-7Vl^1r d 

[0013] ±.&<omiki? } ) v j*&*mfcnm$if&M0> 

£ mm -t Z> ¥ ^/l— 7- o M ifi W - gfS f ic J; 

SttJI J: 9S^iA;£ft£<t, f£ttS±t- 

0, fit*- K«»*«^T*<!:*io 
[0014] £ tz* Mi^ffiflffifa* [1-12 

2] mXl* [1-12 0] ffiifcfclMi [1-122] ffi 
Xt± [1-12 0] ffit 1 0gJ^-C£>5®£ 

HB<0«ffit35c* [1-12 2] Xtt [1-12 

o] m&£Tf±tt&m\z.ttimt:Matir&zkT** mmt 

9!pSp«i<c««aA«:fT9 C *j&*-e#* 0 51 
tRrtftdJ: 0»j*Six3Wffi<fc*fitl:l\ [1-12 2] 
®X{± [1-120] @<CPSbft6 fc(OT'll/«CV\ 
[0 0 15] *fc*5SW(±, tfeftfr«»ffe«eJh(c£tt 
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>(j [0 0 16] 4*5, (0 0 0 1) ffiifcfl (0 0 0 1) 
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*^^J4 jS*i£f±, (0001) ®£ fctt (0001) 

I n p A 1 „ Ga,. rq N (0£p£l* 0£q£l. 
o^p + q^i) -C**ixS¥*ffJiS:a*lJ5R*ti:i;o 

20 xj&f&'tzmktfv * ^m^mit^m-Tom^mx 

fcm<F) [1-10 0] 2r&)i£tzl$ [1-100] Jjfak 

^^lo^^s^a, me»Wc*Kj: 

[0018] *«wt*li, ¥~f>v^ Tumm<r>'P?j:< k 

i>— : &&m$ij&Mx : mf&-fz> - kx\ ^^^xgM 

<toT?Kj5£$ftfc=i>^^ [1-12 
2] Xfi [1-120] ffiisit^Jbffi^nS^mffi^r^fiS: 

kL,xmm-rz^ktfx£. 9ft*w*«*aA«jt«:f^ 

[0 0 19] r<7)J:^{^, *%^W«Jig*ifeT{±, 

40 ^T^6 0 

[0 0 2 0] 4fc, 
-?*?!<zJ:z>Wimm£:^zLZ>^k\cj: *) ^ miRtii&lzj: 

<0«iJ«l3&s»fttft6o *fc*W«B«r^*(*:»*^ [1 
-100] *fii*c»dci"5r ^fb^y^^^^^ 
fc<n (1-100) -#IMffi*:fflt^r*«SMIIffiS:JB« 

[0021] 

50 [«K<a%ttL0HgflR] jL^Tfc, **Wo>#Jttl6ft|fco^ 
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[0022] mmm D) mi ■frmw&mtifv v 
6 0 

[0023] miizTjkztittmi&mix-n. mt^u 
$j*% t *mfci>'— j ti s <n*m»mki,x (000 n 

<omt#v (11-20) 

GaN^y^ni32, f^O. 4ym(/)niAl 
o.o;Ga 0 .nN^7'y KH 33, fJO. 0 5 /i m (7) n 
SGaNWKi34 1 nfGaN^Kl34i 
tCff^^tt< 1-10 0 >*[^|Wfil jumGQX h7^f7 5 
«SlPS36«rfifotJf$2 00 0A (t>/^hD- 
(7)SiO : "7X735, S i O, V7735^ffl^ 

0. 0 5 ju m(/)niG a NftjfJ KI3 7, 2 5 A 

(t^^l>D-A) (7)1 n 0 . 2 Ga o s Ni^Fl 
^if:^50A (ty^^FD-i.) (7) I n o . o s G a o . » 5 
N»HJIA>ibfc5 7^^8«^Ml:-7-#Fflli£«ttJi3 
8, ff£0. 1 m(/) piG a Ki 3 9 N J?^ 

0. 4 v m<7) p MA l,.„Ga,.nN^7yKl40, 
0. 2^m«piGaN3y^^hl4H^/^ 

ffljffi^ [1-12 2] S^ioTt^ 0 
[0 0 2 4] S tl^liliN i / A u (7) 2 l^I^f) 
^5pti4 4, T i/AlW2l^^^5nli 
4 3 "Cff^$tLTV>5c t77^7lfi3 1^«ft^ 
n®^4 3 fio: ■yf>^aot^i4 2 

[0025] /^ci i ^Tr^Htz^mmo^mmmi <»m 

[0 0 2 6 ] *«AJR^ftffifiJEftifetcj: 9 , 

¥ta^-y-7T-<TS^3 1 ±{C % nS!G a N=i>-*? h 
132, nfiAI,.. J Ga,. IJ N^7yKl33, n M 
G a N±Jf^ KJ1 3 4 ^rmiaiC^^T'TB^cLfcmtc, ^ 
[1-1 0 0] ^fal-, m 1 /i m CO x h7^/ft(0 
fflP«3 6^oS iO, -7^^35BML, Ltj^6 

*«4«{k*«ttfi!c«ftfcJ:<9, S i O, 
3 5 CDfP] P gC 3 6 MiStRffjlC n MG a Nfttf Y KJf 3 7 
«SU «V^T#a«^-#F«iSfgttJB3 8, piG 
aNJt^KS3 9, piAlo., 7 Ga 0 . n N^75/K 
140, piGaN^y^7h|4lMM6 0 £ h 

[0027] mi iz^£titz*mw<Dmmm 1 omit* 
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MP SB 3 6j^i2tcEH4JB£ pffl»fc»«WU:»j4LT^ 
.5.':^ 3 8 Jcsti-s«atSfc9S4- s iO : 

•«3 5T*fT9 r i:3&*-e#Stt«3 8^a«ft««ftK 

[0028] iktzmmmi<Dm&&m&m<DMmtem j & 
m<nmftm£vm*mxMfti&&irixm&mm&fa<r>m 

[0 0 2 9] Hi 3 lC^Lfct£3fea>2ffc#!J r>^^^ 
10 ffcU— ifW«aE3**flHSTtt, l4//mWyyv?|C^o 

^oTLi7 B rtt^*tL, *IS^^HJS0»J1^ 

[0 0 3 0] £ fcBuMi^ii 9 , (0 0 0 1) Eg £ 
^A^^IIICG a N. I nG 
a NXfiA 1 G a N £S4Rl*ftt£ J; >5JI£riN-*»£\ G 
20 a N N I n G a NXttA 1 G a NliA^filf^y !7i. 

[1-120] [oooi] ^r^] 

* M4 i <?m±<r>miz, mtfcik^m (=sio, us 3 

5(7:>P*f]nSf5 3 6<7)*g : 1 ^ m) (C]:b^TlMIt6^ 
2 "*-*;b*>l, 6ymi«*#<ft 

5. rtltt t T p 1G a N 3 ^ ^ ^ hi 4 1 (i y y i; 

30 [00 3 1] |13 \Z7jk\_tli£%:<nmiktfV <}M>^¥m 

ffi^ffitC*? L< , Z<7)Hi@t piA lo. o; Ga 0 . SJ N77 
7K|40ipSGaN^y^ M4 1 CD^jjfc^jjfcft 
3*Id:IJl£^L< /i5 0 ZtHZttlsXMMM l flip! 
Alo.oiGa„.„N^77Fl40i piG a N =i >^ 

^ h® 4 l wKaE*sjfctbS«4 3 /imSSlc/jrSo f£o 

uttM i omit*}) u-if-m, ts* 

M&Su ^plAl fl .. ? Gao.nN^75/Ki9ip 

[0 0 3 2] r(7)J: 9 Id, *«R^fl|]ft-Clltt*^|5]fi 
"HTSB «t * 9 , » «BE * IS * J: 0 t> (ft«i- S r t "C * 

[0 0 3 3] Sfc**ll£«l-ett, ^«ttB«r^«»» 
[i~ioo] *r6]ic^/SLTi^fc«>, mtxv 
tM.3k*m»<D (i-ioo) — %mm*m\ f *x&m& 
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[0034] mmm2)) 0 2i±, ^w&mtxv * 
u— tfizmm Ltznmm 2 (n^tm^mmx^^/m 
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ft, 3t«swi<o*ait#:L — wet x^xmrnfr-**? ± 

JC#Sb^A 1 G a N4 5«^Tl^WMot 
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^77Ki33, ff£0. 0 5^m(7)nlGaN)t^ 
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S^#FJi<!:ff £ 5 0 A (t>^Fn»i,) (7)1 n 
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^±(C#feSA 1 G a NflS"? ^T^B e B A 
1 G a N 4 5<7mm&pmA l,.„Ga,. l ,N^7^K 
84 0l:lt^rft»WlItC/h$<, S i O, HI 3 5 

T*>9, ^gfiA 1 G a N 4 5^fcottt**?M 

[0038] £tzi&m.tfn£^mi.x hMmm 1 tmm<r> 

[0 0 3 9 ] ZhlC^ fffi*59*S^ff)fci/)WK7>f 
<t, 7fe^^^^^^^ B B e (7) [1-10 0] *|SjJCJK* 

&m\ f *x&M&m&&mifox%z>z t hmmm 1 tmm 



x&>z> 0 

[0040] «Hti60»j3)) ^3»i, **W*:*fk:^y £ 

(DlttfXDS i o, ^x^co^^ jl^fc^ 0 B s^t- 
[0 0 4 1] H3lC^£*xfc. *Hlifi0lj3-CH, ^ffctf 

y ryj^^^fci — wstmttMn (0001) gn£^ 

(1 1-2 0) ®^I^tSt77'l'7ljS3 1± 
3 Mm(7)nSG aN3^^M32, U$ 
0. 4 /zm<7)nSiA l,.„ 7 Ga,,„N^7y Kg 3 3, 
J¥£0. 05/im(OnlGaN^K|34, n^G 
a Nft#«r KJf 3 4±(Cff^$:tl< 1-10 0 >Jjfa01 
^ h7>fyti:W$^:, il//m^||;4 7^ 
t?l^Sl5/ini, f^2 0 0 0A (^^x h a — 
A) (7)S i O, SiO, vx^46?rffl^ 

20 XMIIlftlCj&ffcZtltzmZ 0. 0 5/im(7)niGaN* 
#V KJf 4 8, ff£ 2 5 A (^">^X h □ — A) (7) I n 

0. , G a o . a NAT#rmtm£ 5 0 A (t^^XFo 
-M ^ I n o . o 5 G a 0 . y5 NP»M*»fc3fcS 7 mMo~>%> 

SS^#F«aiffittjB 4 9 N J?$0. Um^pMGa 
f^0. 4 mCOp^A lo. 07 G a 

1. mN^7y K151» fSO. 2^ m<7) p^G a N ^ 

$*b£ISgi4 7 £*'£^ — £rf-*«l 5 /i m<7)|Pjq£f$£^ 
30 »«rtftfcJ:9»i*LfcJitt, Mffi^ [1-12 

2] it^otl^o 

[0 0 4 2] * fciT-tifiN i / A u (7) 2 
^5ptffi5 6, Ti/Al(7)2iM/J^4^nti 
5 4t«^ilTl^ 0 t7 7^7lS3H5ffiI^ 
7t#>, nll5 4(ix 7 fy^;J; 0 -cgi5 3M 
U nf^>^ni3 2^1tiilfcil:WLtl> 
<5 e 

[0043] mcm3tc^£ftfz*mw<n^mm3om 

40 5 0 

[0 0 4 4] H3^*»ffU-1f(7>*W#«*(RJ»<W|i| 

[0 0 4 5] #H1&#J3T-Ii, igl 5 u m. fflffi 1 /i m 
(7) l *t<7>^L£ 2 0 0 OA (pj-V^'x Fo-A) OS i O 
, -7 7>^4 6^ffl^tV^„ I(7)J;9^S i o : -vx^ 
Srffl^Tt), plAl,.„Ga,., I N^7j/KBipl 
G a N^y^^ ^8l^rpl^JK^o ^ k 

UmmM 1 tWI«"C*>SA^ nlGaN^K|34 
50 fl©-CS i o, ^^^Wfo6ffi«i:*t>««^®«lt 



( 
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[0 0 4 6] HjBgfrlJ 3 CO J; 9 [c 1 (a <9iliR 

fWMOT«I^^i:o^T(j:, S i O, SIS 

[0 0 4 7] £fc, ^I^iM^K^-fi^fV 
^gg^ij£^f^^(7) [1-10 0] *f&]lC^fi£i--5fc 

SHfcjtf y <y ^^mfco-) (i-ioo) ^^mm^ 

[0 0 4 8] «^*60»J4» H4(i N *58WS:«fb^y * 

5o Il4lc^^n^^^ai0ij4(7^{b^y r>A^^{^ 
L — if^SteBli, (0 0 0 1) 

3tc*5tts (i 1-20) m^^mt-r^-^vr -<t 

1 tW-Z 3 /im(7)nlG a N = >** hf32^ 
nSGaNM9 2(Cl^toof:r^T^5 0 rco££ 
Jl^ n 11 5 4 H n IG a Nltg 9 2 ^IffiCM^ 

[0 0 4 9] l3 4(7)^*fls:U'— lf(7)^a(fls:jeSffl 

[0050] ^%tw^mmm 4 o^itif' v ^j^w^mt^ 
%mm&&*MWfe&<n n-ioo] 

KJfcritSH, sfbtf y VJ*?k*^te<r> (i-ioo) ~. 

fittajwcsaictt*. (sstftit. si^-k 
[oo5i] <(^*0ij5» lastt, **WI«:Kft^y * 
£• msic^^ti/c, ***SM5 

ifw3£W*«f±±T (oooi) S^iitS^i 

[0 0 5 2 ] i5i;tH>t, #3&iE<og<fc#y 

ifi± % (11-20) m^mmt-t^^-yr^ 

TStS6 1 ±(C. 3 /i mCOnMG a N =i V * ? hH 
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6 2, !£n^G aN^y^^ hjfe 2 ±Ul^J& £ tb, < 
„ 1 - 1 0 0 >jjfa(Dimi iim(DX h^>f ^BBPS5 6 4 
"&J3ofcJ?:£ 2000A (ty^7ha^A) <7) S i O 

3 7^n3, SiO, 6 3 £ffl^TiiiR(ft^ 

fiS^ftfcffS 0. 4 a/ mOnMA l 0 .0TGa».nN^7 
f^0. l/imWnaGaN*^K8 6 
6. J?£ 2 5 A (Jrl/y^Yu — A) (7) I n 0 . = Ga 
" o. « Ni^Pi^^ 5 0 A (ty^ha-A) CD 
I n 0 . „ G a 0 . » s N»M?5»P)/j:5 7^jffl<D#ii^# 
10 F^laSf&ttB 6 7 , 0. 1 ym(7)p^GaNi^^ 

KI6 8, »$0. 4/imWpiAl,. 0 ;Gao.nN^ 
7yKl69, H$0. 2/2 mCO p^G a N ^ >^ * h 

«I* S [1-122] iSi i: feotV^, Ni /Au(7)2 
• iRjl^^5ptti7 1, T i /A 1 <D2Jf&JKa*<b 
45nti7 2^M$tlTl^ fl SiO, vx^63 
^iUni^y^^ hB6 2*BULfc«i:nt)i 

7 2S:MLT^S. 

[0 0 5 3 ] ^(Cia5^$ix^:*«P^W|llSf5ij5C0S 

20 y ^A^^»*u-if<7?Kig*-&(co^Tfftw-r 

[0 0 5 4] #J*>(;l. *«A«ft***B*«jSfe^ J: *9 , 

Jf 6 2«rJKricb^«^, .JSSw [1-10 0] ^f^(c N 
Bl /imW^ h7>f^MPa6 4 WoS i O- ^ 

J: *9 % flute S i O, 6 3<7)HiqSB6 4 icw^ 

il^tCnMA l,.,TGa,.„N^77Kl65 l nl 
G a Nfttf-T KB 6 6 , #a:*^#F*ifi&ttB 6 7 . 
30 plGaNW>f KS6 8, piAl 0 . 0I Ga,. 93 N^ 

[0 0 5 5 ] |15{-^$jX^:llt6CT5<7)gft:?!/y 
¥*<*U — ifte, *£i4B, piidDitni^7-yK 
BfcaRWlcJBrtLTi^S. «***±*MlW 1 — 4 i 
[eliCS i O, Hg6 3SCJ: !9fT9^, S14B6 7lC*3l* 
Ttt8EA«atixS*B^s i o,BM6 3 comn$$6 4 oBJ: 

< ttSi^ 0 13 M^-TJ: 9 <c^3R<7>^(*: 
40 1f*jfi«t <9 t, V\ 

[0 0 5 6] ^fc, SttJB«*|6nz>Jt(Hii«cBBLTtt, 

[0 0 5 7 ] J^±c7) j: 9 «9 a*W^«S£3fc3& 

T'l MmSJSwiH^ftt^ttBt-faat^ASrfT^Sfe 

-<T if w«fi|SMitt;fc# < 

loose] ■mmmi-Atmmzpmmt^m^ 

50 i«|j;5|imgS, p MM 3 // m^Jg <t ^^^^ 
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[0 0 5 9 ] ^P^<D^0»j4(CioV>-C^, ft 

£3 e ^ffctf y *A3RiMMl5:<& (1-100) © 

[0060] mmm6)) H6f3\ ^wzmitxy $ 

6o 1*16 ^£*L/c, ^ft0lj6(7D^fb^y 9 s 
(7>#«^ii^T (0 0 0 1) ffi^ffitt5^*f B -e 

[o o 6 i ] B6*c*n*-c\ ^^(d^lt? y 
— Ffi, (l 1-20) I^Mi:t?,f77^rSi 
6 1 _b(C N J¥£ 3 mWnlG aNny^nf62 > 
gniGaN^iy^^ M6 2±CM$il, <1-1 

0 0 >Jj\5\0>m 1 u m(73X h ^^"r^pffle 4 ^^o 
f-J?£ 2 0 0 0 A h 2*) (OS i O, 

? 6 3, iisia -^^^ 6 3Srfflt^-ca«wtc^fia$ 

tltzmZO. 4//m^niAl,., 7 Ga 0 .„N^7yK 
165, f^0. 1 // m(?)n^G a Nfttf-f K16 6, 
J?£25A (t>^^hn-A) COIno., G a 0 „ N 
if#Fl <tl?£ 5 0 A (7f->^^ h a — iO (Din 
o. o, G a,. » 3 N«ii^f,/j:S 7ji|$J<7:>^mfiM L #FtPf 
itiSteS 6 7 , J?£ 0. 1 v mWpliG a Nittf-f KJI 
68, Jp:$0. 4jumWp|Al 0 ., f Ga,. )) N^73/ 
KB 69, f^0. 2 m m^p^G a N =i >^ hJf 7 

^ [1-12 2] ffitiotl^, N i /AuW2l# 
I^b^5ptS7 1, Ti/AU)2iM^^/^ 
nli7 2«$tltl^Oo nM=*>?*hS6 2& 
m&l,tzmZnmM7 2^1X1^^, niA 1 0 . 0T 
Ga,.nN^75/Kf6 5MpiA l 0 ,o;Gao.„N 

* 7 5/ kh 6 9<off2/#H#(a±, WMiaotfiA 1 

t S i O, Wlft#3flSBlV^"C, S i O, -e*^ 6 3 Jh( C 
■£*l-£*Jx#fe,fl A I G a N 7 3 , 7 4 tff£&TZ>* 

m 6 1 mmm 5 1 wta*#,n, mi b a 1 g a n 7 3 , 

[ 0 0 6 2 ] H6{^Stb/i**WO*ll6«6 Wftfk^/ 

y ^ju^agf^L — mi, ^ffi^J5<7>^«cu-"-^tctL 

^Lt, » B 0 AlGaN 7 3, 7 4^5:i:W 
RftSo n^A lo.o^ao.uN^y KB 6 5Mp 
iAl,., I Ga,.„N^7yKl6 9(7)MBfl:it fl2 

i**ife«cj;or(iA u s i o : ^ft***&^0)-?, s 

1 O, •7^H3li:^|AlGaN 7 3 1 7 4/M 
[ 0 0 6 3] A 1 G a NilJRf&||H#lC|ifc, SJfcfiStS^* 
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^±|:#gfiA 1 G a N # -0 *S*S, A 
„ 1 G a N 7 3 , 7 4 ^Jifffi n MA l 0 .„Ga 0 .nN^ 
"7 5/ KS 6 5WplA li.nGa,. t ,N^7yKl6 

<0. MlsAlGaN73 l 7 4^*>oTfc«**sSR 
*' #J5 t|^«|<7Da*i& s *>6o 

[0 0 6 4] Sfcfifttftfb^BBUTfcSHKWi tPI© 

(±^HiCl< < ?fcSi:V^5 A 1 G a NStRj*S^«t 

[oo6 5] nMW&mw&&0>it#><n K7>r 

fc. [i-ioo] victim 

Sfwy!)^^«#w (i-ioo) ^Pffi® 
v * T #tgSS«LS *: JKrt 1" 5 r t jfls ffl * S r f± jH6 
0(15 i:lRl«T-*)5 0 

20 [0066] ({mmm7)) m7&, *ftm&m£# ] j <? 

H7{C^^ttfc, H»]7co^7J y ^A^^afft: 
u--f(7^i|ft;ili^T (0 0 0 1) I^IitSA 

*-iH -e *> s 0 la 7 \z. ^ £ nrt <n mmm 7 <omt# 
KLt, S i O, ^x^cnjF^^, S#lMfw«A«r^ 
[0 0 6 7] m 7(c^^r, ^M&iuiwftffctf y 

Wflcu— ifii, (1 1-20) I^I^t6f77-f 
30 TS^g 6 1 _h{C, J^!^ 3 // mCOnMG aN=r^^^ M 
6 2, UnlG a N^>-^^ 6 2_h(CjF^^tb> < 
1-10 0 >*IpI<7)^ h7^7°#c(C^^iXfc, « 1 /i 
m<7)^8 1 ^j^A/t' 1 ftcom 1 5/im, If $ 2 0 0 0 
A (^->^'x h n— jU) COS i O, ^xno, iS i 

//mWniAl„., ? Gao.nN^77Kl82, 

0. 1 u mOnlG a N*#-f Kf8 3, |^25A 

(^V^xha— A) n 0 ., Ga 0 8 Nf^Fi 

<^15^50A (t>^Fn^) CO I no.05Gao.y3 

4. m$0. lMm^piGa N^^^ K@ 8 5 % 
0. 4 fim(Op|A lo.«TGa..„N^yKB86, 
/¥$0. 2/im(7)plGaN3y^ni87, g^pi 
G a N=i>^ t/ hms 7 ±.\ztel$L£in. A»ogSBR 8 1 ^ 
f^S-atSgl 5 ju m<7)P^a£B£^o£:S i O, ^ 
7.^88. Ni/Au(7)2lM/()^/^pll8 9, 
T i/A 1 (7)2i^^^6nli9 X&Wtf&ZtlX 
t7r>f7StR6 1|j:|68:l*^r' t zxL^^-^^f 
!-J:oX^i9 0^ML, ni^>nFi62$rI 
50 mUfc«fCn*«9 1 S:fl5*LTV^-5 8 
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[0 0 6 8] m 7 W^Wflc lo—FtD^mt&S&lR&ntl 

[0 0 6 9] *^Jte0iJ 7 -Cte, Hi 5 ju m % ^HH 1 u m 
0) 1 2t<Dj?£ 2 0 0 0 A (Jr^y?. h A) ff)SiO 
, v^no^^5 0 :wj;5ftSiOs -^^t&m 
^Tt>, niAl,., J Ga,.„N^7yKJ|82 1 pi 
Al,.,;Ga,. J3 N^77Ki86, p 1G a N =i ^ ^ 
^ Ml 8 7*AS«*|BHci2:*So'CJRj5a*n5ri:ttSa6 
0115 tR«"e*)S* s , nlGaNl62tItSiO : 

^x*o>frzmWkte\<^mtigi<r>&ffitt: (s i o, \z.m& 

[0 0 7 0] teiStfCfb, ®tfc&^ St^E— Kf&JW^iftc 

10 0] *|rH£JK|*£*L* *ffc#y (1 
-100) ^#Mffi£Jflv*X#«»*ffi&JBj*-*-*;i £ 

[0 0 7 1 ] «Hffi0tj8» |8lt *^*Sft:^y * 
A^Wftu— *flcigffl LfcJt*«8<7?lRi»Wrffi|g-c*> 

ffcix— ^^2»flcSf±^T (0 0 0 1) ffi£3cffi£-T5 

[0 0 7 2] #^*£0»J8 £jllifcfl*j7W^fi, ^0ij7 

ic*ott5 (11-20) m*m.mt-tz>y-yr^Tmm. 

6 1 3 ^mWniG aN^V^^h^62^n§l| 

nt^9 3(in^G a Ngt£9 2^SffiCM$ix5o 

[oo7 3] zoy&m. nmMWZf$.<D%!,0) Y^4=-y*f- 
ffii&ffcSftSo **«Ka**#<MS*<7> [1-1 

oo] jjfa\zmi££ti. mttfv vj*w<¥m&<n a- 

ioo) ^*Mffitffli>r*S»«Bt»*t S w t ^ 

[0 0 7 4] «HtfeW9» El 9 11, #SBi!H£gffc;#y 

I— ^(cigffi LfcMfcM 9 <o«B&»rEIIir**> 

flcu- if<o*»#Jltt^-c (oooi) ®^^®^i-^> 
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„ [0 0 7 5 ] il9(^H^ x ^f^^if^y ^A^^ 
"Wflcu— (11-2 0) S^^^-^r^ 

7St 1 H:^3^m^n^GaN^>^^ KJp 

2.l?$0. 4/ i m(OnlAl, 1 , 7 Ga,. SJ N^77K 

83, )¥£0. Um^niGaN^^ Ki4, 
25A (t^X^D^) (7)1 n 0 . 2 Ga 0 .« 

#F/l<bJ?£ 5 0 A (^V^x hu-A) <DIn 0 . 05 G 
■ a,. )3 NKli^P>ft5 7J^JW(D#a* J ?-#F»ififi&tt 

10 JB5,ff£0. l/imWpiGaNjt^Me, 
^G a KJB 6 ±(CJKri£$tt, <1-100>^ 

u mcox ^4*MPSiJ8 £^o/c)¥£ 2 0 

00A (^y^^bn- A) (7)S i O: 77^7, i£ S 
i O, 7$rffl^TjltR6*J(C^$tlfcJi:$ 0. 4 

lim<OpiAl,.„Ga,., J N^7yK89, J5£0. 
2^m(DplGaN=3y^^ hll 0, N i / A u <D 2 
IM/i^^^ptin, Ti/Al(D2i#I^f) 
/^nlil2«^t^6 0 t77>f7lilfi 

x^& 0 

[0 0 7 6] !3 9(C^$^*|gWOT3ltt{»j9(7)a{k^ 

i^^T-TTS^l iitC, niGaN^y^ni2, n 
lAlo.o-Ga,. n N^77Ki3, n §^G a N^ttf^ 
KB 4, Mf^PiMttl5, piGaNTt^ 
K^6^mji£I^T^^Lfc^^, *£iH<E> [1-10 
0] ^ftfC, fs4/im(7)7l>7^yMP^8^o 
30 S i o, vxnwi, L7^6f£l-, Wttl&JRfl^ 
^t§^c^i*(- J: 0 , BtjfSS i o, * # 7 <oMu%b\c<n 
^IRWCplA I...TGa 0 .nN^7yK|9, pM 

[0 0 7 7] H13 iC^Lfcte*^***!^— 

5fctf>. f£ttJii^i^JiEffi^>IBwJiJ¥^«Hip*s|lL<. 

0. 3+/-0. UmltC/ioTLip. Z^Li^^t 

lx@ 9 ic7F$tittmn<?mi&m9<7)m{£jfv 
^mi£i — if-ett, T«iis i o, nugaictox 

40 J&ttJi 5 /j-ib S i O, m7£ 

X^mm^Q. 1+/-0. 0 1 MmgJglC»JWttJ;< 

7(iG a N*»3H.J: »9 tjJB*f**5'h $ ^fc*^ SttB 5 
^^M^ti6 i^— ^*td*tLXl^9(D7K¥^r6]t-II^J 

- Ko»njB(cK«sttao 

[0 0 7 8] MtC, HiJ^(7)ilO , (0 0 0 1) ®^r^S] 
50 <ti-5A^ 0 a B ^t:^y »>A^^»flE)l±{CG a N^t/A 
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1 G a N^iliRjifcglCj: 9 7i2j&-r5^£\ GaNMA 

i g a Nnmm^&mttfv [i- 
120] *rfiji-*± [oooi] ^f^ir^a^^^gii/t 

£r*#0 0 tot, piGaN3^^^Ml0«filit 
fltft^*5 (=SiO s &l7^r?3P^8i7)f|)I : 4 jum) (£ 

a N a y ^ ^ Hi 0 14 !/ y "^BttlCJio tti «J , !l y 

R(-t*5„ p|Al,., 7 Ga,.» J N^7j/KI 
9 t piGaN^y^^ h/g l o <F>mMfclMtlZ>mi±ffi 

mtemmmmm^tt^x i . 5«e*£fcs 0 m^tt 

«L piAl,.o 7 Ga,. SJ N^77K|9i:plGaN 
= >9 ? hil 0^mflE*s«ix*(Bttfiff*U< feS 0 

pS^y^^ plAl 0 . ); Ga.. SJ N 
^ v y KB 9 £ piG a N= * Ml O^^/U^Jg 
jftt±l/l. 5 Id* 9, *#<«fc»8LYfC*S 0 *(dG 

[0 0 7 9] £ib(C, ^fg^<7)^tef?ij9(^^b^y 

3t, ci-ioo] -)?m^yfr$L 

MittfV VJ*3fk¥m#<n (l-l 
0 0) ffi(i^#BBffi"C*>5fc*, ^{k^y^^^^^ 

£ ^ 5 #]£. 
[0 0 8 0] «HJtefi»]l 0» HI 1 Ofi, 

vj*&¥mt£i'---Fo>¥&#mi*±x (oooi) m& 

* B cb -f 5 A * A -c*> 5 0 

[0 0 8 1 ] Ell O(d^:^n3t2|s:^(7)^ffi0iJl 0 <7)^ 

tcltttL-X, #gSAlGaN14^fc6:d:WMl 

[0 0 8 2 ] Hi 0 fdfiH^T. U 
^2g<$u—- (i 1-20) I^M<bt6t77 
"fTKtRlXlC, 3 M m^nlG a >^ ^ |.jg 

2,l££0. 4^m»niAl tll! Ga, ll) N'/7yK 
13, H^O. 1 ix mCDnSjG aNWH|4, H $ 
25A (^>i/^hi3 — A) (7Mn 0 ., Ga 0 .« Nfi^f 
#Ff!£J?£50A (ty^hn-A) OIn 0 .o 5 G 
ai.,«N|(MH45 7HJHw#mft-T-#F«jS»tt 

15, H^O. 1 a< mOpiG a Nft#-r KB 6 , gg p 
lGaN*^Ki6±(CM$^ <1-100>^ 
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lRjtf>ffi4 /zmcox h^-r^t^PPlH5 8 £r£Fo7"cJ?£ 2 0 
„ 0 0 A (tflsVx hn-A) (7)S i0 2 v^^7, f£ S 

0. 4 / /m^plAlo.-orGa t . n N^7yKi9 N W- 
£0. 2 /zmOplG a N^y^^ hi 1 0 > Ni/A 
u£>2j|&JK*>e»&£ pttll 3, Ti/Al(D2i# 
I^iQ^^nl^l 2^M^tltl/^ 0 -tf-^r-fTg 

J*U nlay^^ M2S:»aiLt»i:ntSl'2S: 
10 fl0J5fcLTl^5 o plAlo.orGa 0 .» 3 N^75/Kl9^ 
J^figNFtCJi, ?Kric*felCj;orttA 1 t S i O, OKSS 
T^^CQTN S i O, "^^^ 7±M#fef 0 A 1 G a N 1 

[0 0 8 3] A 1 G a NiStR/^gflflCl*. EHRfiSc:R-e X 
^ICMlAlGaN^'^K^^, #|SiA 

1 G a N 1 4©|»llplA l,.„Ga,.„N^7yK 
■ 9fdJt-<-c»»wia*tc/h*v^ s i o, IJl7tcJ: 

Mb b B A 1 G a N 1 4 j&SfcoT t>«***Ar/*» 

[0 0 8 4] 4*:««»i:fkJd|iUrt>*t6fPl9i:|PI«W 
9b*j&s»*>;h,3a*, #*SS^"C#5^r, *ffidspfliQ«d<c 

#<, H^ntd< < A 1 G a N^Rfifc^lCj: 

[0 0 8 5] *fc(g&lfil5tft:^BiLT4>^JSfi»|9 ^|5J«(75 

i^qiblia^, *iB«s-e*5i, ^ffi^pjjfitc* 
30 tt*S|xtc< < fc5 A 1 G a N*Rj5S*ldJ; 

[0 0 8 6] £7^ «at**»Jt«rit^fcft^ K7^i 

***K*s*aifMe*co [i-ioo] ^f^t-^^ 
tu, ^fb^y^A^¥^^^ (i-ioo) — 

[0 0 8 7] «HJ6fiaj ii»Hlltt, *%^SrSft^ 

tj*&*mfci'—ir<n¥mfcmte£x (ooon 

[0 0 8 8] 111 ICj^^-C, *«W^«fk3Sfy 

(l 1-2 0) ®$ri®i:t^t77 
WTS*Sl_htC. H^3/2m(OnlGaN3>^^ h ffi 
2, m$0. 4 /imWnlA Io.ojG a 0 .nN^7 •> K 
^3. 15^0. 1 Mm^nSGaN)t^^ KB 4 , J¥ ^ 
25A (^^^^Kn — A) COIn 0 ., Ga 0 .» Nft^ 
^FlirJ?^ 5 0 A (^-^^^ Fn-i.) I n 0 . 05 G 
50 a,. si NBii*^4^, 7JHfflo*aft^-#F«iS8* 
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M 5 . J¥£ 0 . 1 ix mCOp ^G a Nt£#V KM 6 , %% p 

1G a N5fe^-T KB6±lc< l-ioo >jjfa<nx hy 

1 5jum, f^ 2 0 0 0A (t>^^FD-A) ^ 
S i O, -^^^ 1 5, S£s i O, -v^^ 1 5£rffl^TiI 
JRtolCfl2jft£*Lfcff £ 0. 4 /i m(7)p^A 1 0 o: G a 
• .«N^7y KIl 7, Jf$0. 2 u mWpiG a N = 
hll 8, ipiGa N^>^^ hll 8_LKB 

jss*u a»o£Bs i 6 1 $*>kfc—wrrz>m i 8 n mom 

P^lfotSiO: 77^21, N i/Au(?)2ii 10 
H*>£>tt£ pli2 2 , Ti/AK7)2li|>fj/^ 
nll2 0«^Tl^ o -^^r >T7lfil ttftft 

^v** M2^Ittllti(:nii2 OSrJBrtLTV^ 
& 0 Hll l^^Wffu— ^o^Wft:tt*«»w3Bifi*ft 

SEW 9 il^iT^^o 
[0 0 8 9] 1 1 ^£ftfc*%BJ§<7)^Jg0iJ 1 1 CO^ 

(-H^LT, SiO : -^x^^^t^^r. piAl 0 .o;G 20 

«cJBrti-S««^»ftS« *2IJ60»Jl ltd Ml 5 ii 
m, ffllH4/]m(7)l*|'Wjf$ 2 0 0 0A (ty^'^Fn 
— -M (7)SiO, 7^M5!:ffl^5. rc?)J: i 

O, -*J**SrflH*Tt>. plAl,.,:Ga,.nN^77 
KJfl 7 <t p§UG a N^** hll 8 dS«*|6]KJ[2:j&« 

oTM^ti5w<!:(«lM9 <tl^ 5;^ nSG 

a NyttfJ KJi 4^®T'S i O, 5 

^*«<oS*Jt (s i o, (cK«$ixfcffi8f/tti|$H 
Tv^^ffiSf : J£AT, «?6^ t+^)ii 30 

j£J^TIOh£ < T'#«5„ ^<7>fc^ plAI„. o; Ga 
o..nN^7'; KJI 1 7 > plG a N >^ ^ Ml 8 C7> 

trpcfc-rs^ *as-e£, p ia i 0 .„ ; Ga 0 .„N^7 

y Kg 1 7 i p 1G a N^^^^ Ml 8WjtiU- h 

sr»j»u-^-r<*So erattft:. m***, «^~kim 

***** jkj*^ M> W K 7 ^ y > ^ -c -5 

^ [i - 1 o o] ^FfSitcffM^^ mtxv $j*%k¥m 40 

(1-10 0) ^#ffiffi£ffl^T#ffi3&«ffi£fl2fi£ 
[0 0 9 0] «^*S0»ll 2))il2(t &&W%^i£jf 

IT'*)^ n i 2 ic^n^HMitf'j i 2wi<wy * 

A***#u--9««3|ta|[tt:Bfi % £r (0 0 0 1) ®£ 

[oo9i] ^mmm 1 2 tmmm 1 1 ^si^k. 

m 1 1 tcioSi- ^ (1 1-20) ffi^ittSt77 
^7Ml 3 /i mtOnSSG aN^y^ni2^ 50 
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nlGaNSS9 2|:I§f|H5ofe:tm, 
„*, n IS 2 0 li n iG a 9 2 WlffiCM $ 

[0 0 9 2] (Hi 2 \Z7jk£tlit*ftW<nmt&m 1 2<7^^ 

n> ^tseii 1 1 tci&tfs (i 1-20) m&^tmt-t 

^^r^rliUf^/irrKDnlGaNny^ 
Fi2^niGa Nl^9 2 tCl©#tft*5 o w £: X'fa 
6o wCO^^, nli2 0(j:nlGaNl1£9 2(7)Sl 

S^«l»fc*ix*o **«KAS^*#:j|6S(75 [1 

-10 0] ^iP]*cJBrt*^ *ffc#y 
(1-10 0) — *BB*rfflv^-C*«»ilffi*^rici--5 

tttstifi«9 — i i fcisitKT?*)***, s 

[0 0 9 3 ] <^0iJ<D^>^^iJl7!)^ 1 2<nmt 

[l-ioo] *ffi]«ci^fig$turt^^, 7t^ifeg#fi^ 
[1-10 0] [l-ioo] 

[Sit i oj^tArtwftSr^-t-^rffii^^^nrv^n^, * 

»Ji±f-JB*S^«lffii Ltli, [1-12 2] ffi(7) 

te, m^Vf-^^? i: its i N&mi^tzm&n n-i 

2 0] ffi«liJt$h5^t*)5 0 

[0094] ifc [1-100] *r|pJ^i*tbTV^^ 
[0 0 9 5 ] ^biC, ±iE^fe0iJl~3 f 5-7, 9- 

i ucsa*^aft:^y (i 1-2 o) 

c4x^lSbn5t>^T*fi/jr< , (0 0 0 1) *>5t> 

^S«. M g A 1 2 O 4 Sffi, G a NSfiCWlt 
t>, «^-^^^^^M^tt5^ B s 0 (7)^ip^ (0 0 0 

[0 0 9 6] * H«fflj4 ( 8, 1 2(C|£®£7)^fl:^ 
y *A**aH*l^«- iffi, (0 0 0 1) infGaNl 
«±^He>-r % MSlSfi^nSGaNlK, nffij^ 

^^^O^tf^^^^^^$H^)^ 0 B s ^li^ (0 0 0 

[0097] Sfc, ^«noHlE(i±e||lfeM 1 ~ 1 2 

^^ixjtwis^afk^y ^^^^^u-ificpsbn 
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[0 0 9 8] *6»f*^ * * I* S i O, Srffll^T** 

(0 0 0 1) ®T?*>S* S , ^ftBw^ffi 
(i (0 0 0 1) ®^7t(i (0 0 0 1) ffi to fc-*-^ a* 1 

[0 0 9 9 ] ^MP^[i^W-f*t Hfrtfl*-Ctt< > 

[0 10 0] 

[oioi] £tzmfcj&&T~tz&momm$:fe&m0>m 

[0102] 3*>lc»«i**KJ; *3 U y^*it* s «riE-C 

[0103] ifc*««tSS^*«(*:*SSc7D [l-io 
0] *fii:»*t5: £-e, if^y^^^^w 
(1-100) -^IE?rfflt^^ias^Mt5 

[Hi] i omikifv v^^mfti— 

[12] &ftm«>mmM2</>m.<ktfv 

[B3] #«lpi<7>IIJIK«3<DSft;tf y 

[ID4] *%ww**«4coa{t^y >>A***flEi/- 

[15] *«W^*«iW5(0*fli^y ■>J*3R*W*u- 
[16] *»HW|SI6«6w£ft:Xf y 

[117] *«w<o*tt«7*>afl:#y 
[ins] *«w<o*iis«8w«ft^y ****** i^- 

[H9] *Rifltt>3l«H9 <r>W!c# x ) 
[110] **W<ojBft«l OOKfk^y 
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Jin] ^m^mmmi i (^MfL^y ^^^^^ 
[0i2l 2tDg{t:#y r>A^^f$ 

[Ull 3] fa§*wjR3S*ife«:fflv^-Cj!HS*tifc, «e*<z> 

10 [^-^-0^0^] 

1 (1 1-20) I^I^t6t7 7 ^7lS 
3 1 (11-20) I^®i:t5t77^7li 
6 1 (11-20) ®^^®^ri-5if-7 T ^TS^ 

ioi (11-20) ^i" r r mm. 

2 nSG a N = V* * hH 

3 2 n 1G a N=i>^^ hJf 
6 2 niG a N =3 > ^ * bJl 
10 2 n^G a N ^ KJI 

3 niAl o .07Ga».,,N^7y Ki 
20 3 3 nlAl,.orGa,.nN^75'Ki 

6 5 n MA l„. 0 ;Gao.nN^77 KJI 
8 2 n^A lo.ojGao.njN^-y KJf 
10 3 niA l,., J Ga,.„N^yKI 

4 niG a Nfttf-f KB 
3 4 n^G a Njt^-r KJI 

3 7 niG a Nfttf^T KJI 

4 8 nMG a Nftlf^ KJI 
6 6 niG a NfttfJ KJI 
10 4 nSG a Nfttfl' KJI 

30 5 ^mfi^-#F^^f§ti/i 

3 8 £XJfc^#FWiffflH£J| 

4 9 

6 7 ^Sft^FWitSftJl 
8 4 ***^#F«itSttS 

1 0 5 #S*^-#F«iS?&i±Ji 

6 p iG a Nfttf'f Kg 
3 9 piG a Ntc^ KJi 

5 0 p^G a N3fc#>r KJI 

6 8 p IG a N$ftf4 KJI 
40 8 3 piGaN^^-Y K6 

8 5 piG a NittfJ KB 
10 6 p^G a Nft#>f KH 

7 S i 0 2 IR 
15 SiO: R 

2 1 S iO : 1 

3 5 Si O, 

4 6 SiO: R 

5 5 SiO: R 

6 3 SiO : R 
50 8 0 SiO* R 
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8 8 

1 1 0 
8 S 

1 6 

3 6 

4 7 
6 4 

8 1 

9 p 
1 7 

4 0 

5 1 

6 9 
8 6 

10 7 
1 0 

1 8 

4 1 

5 2 

7 0 

8 7 
10 8 
1 1 

1 9 

4 2 



s i o, m 



S i O 
S i O 
S i O 
S i O 
S i O 
MA 1 o 



mat® 
mm® 
mat® 

.oTGao.nN^y KJI 



piA 1 o. o; G a 0 
plA 1 o . o : G a o 
p MA 1 o . o 7 G a o 
p MA 1 o . o 7 G a o 
p MA 1 o . o ; G a o 



uN^7 KJI 
uN^7y KJI 
. , N ^ 7 y KJI 



p MA U.orGao.uN^y KJi 
p IG aN^^^ 7 ^ 7 hJl 
piG a Na V* * h/1 
p MG a N = >9 * hm 
pMGa N=i>-** hS 
plGa N=a >^ ^ hip 
p MG a N=i >^ 7 hJf 

pMG a Nn>^^ 
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10 



20 



5 3 

it 9 o $stm 
•i 1 1 1 

1 2 f^^i^^^^^/^nll 

4 3 f^yfcit/T/U^ ^^AH/i5ntS 

5 4 ^^fcjitrr/i^ ^-)^^/^nii 

' 7 2 ' £*>-te£.WTtl>*~VJ*frtDt£Z>nmM 

9 i f^y^it/r/u^^A^jb/^nii 

9 3 ^ >ioJ:r>'T;u^^A^^^5nHi 

1 1 2 ^^^*Jj:t)«r^^=:^^^f,^-5n*« 

1 3 —yfrA'&&xMki>*t>tiiZ>pWBk 

2 2 = ^^yufcJ:t>^^fb/ e c-5 pIS 

4 4 ~ y tr/UtS X Xf4kt>> h*£Z>p 1^ 

5 6 =7^fc<t(;^e)/j:spas 

7 1 ^7^j;0^^/^pii 

8 9 =^^/U*3j;tJ«^?)^5p«ft 
113 =^4r/u*>J:rjSjfe*>P>/j:S p®£ 
1 4 ^jfSi&A IGaNi 
4 5 £j£itlA IGaNi 

7 3 IGaNi 
7 4 MIbA 1 G a Ng 

10 9 V >y i/ffim: 

9 2 (0 0 0 1) InfGaNli 



[Hi] 



[H2] 




[H3] 



[1115] 



m 
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m i 3 1 



1 4] 



1 0 7 

1 0 6 
) 0 5 
1 0 < 
J 03 
1 0 2 

1 0 1 



113 10 9 

1 1 0 





I 1 1 

/ ... 










-7 a > i/(D@l£ 



5F041 AA03 AA24 CA04 CA05 CA34 

CA40 CA46 
5F045 AA04 AB14 AB17 AB18 AB32 
AB33 AF02 AF04 AF09 AF13 
AF20 BB16 CA10 CA12 DA55 
DA61 DB02 
5F073 AA07 AA13 AA22 AA45 AA61 
AA74 CA07 CA17 CB02 CB05 
EA23 



